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Prostate Stem Cell 



The invention relates to a niefcid 
pro state cancer steto cells; stein 
md their use. 



for the Eolation of prostate stem cells,, typically 
and cancer stem cells isolated by the method 



cells 



The prostate gland is the major 
the most counmon site of neopla&ti^ 
the gland are: (i) beaiga prostatic 
that is common with age and (ii) 
of de&th in European men, aftet 1 
ageing Western Society. Symptom 
pain or stifinfess iq. the lower backj, 
primary (i.e. located in the organ, 
other organs due to the ability of 
the circulatory system). 



cfssory organ of the male t ^productive tracts and is 
disorders hi me&, The two main pathologies of 
hyperplasia* which is a non-malignant condition 
which is the second most common cause 
Wg cancer and is increasingly prevalent in our 
ittctade, blood in the semdn or the urine, Sequent 
hips ox Upper thigh. Pfostate tumours may bo 
oif origin) or saeoadaxy {Le. tumours which form in 
cells to move and invade other tissues via 



cancerous < 



cause 



Prostate cancer can be relatively 
tumours are slow growing and 
tumours spread r&pidly to the 
kno\vft that the growth of prostatfe 
male hormones such as testOster^n^. 
and become independent of 
independent prostate cancer cells), 
prostate cancer. All male neonate 
axe kaovioa to naturally develop prolate 



male 



Metastatic prostate cancers 
reducing the production of am 
adrenal glands and testis, This 
as the metastatic lesions becomk 



hj$OTle3$ or extremely aggressive. Some prostate 
few clinical symptoms. Aggressive prostate 
nodes and other organs* especially bone. It is 
chancer can be inhibited by blocking the supply of 
However, prostate cancers eventually develop 
sex homxones (i.e. they become androgen- 
These cells axe linked with aggressive, malignant 
have a prostate gland but only humans and dogs 
cancer. 



predoriinantly 



droj^ 



tqeatoeut 



move to the bone and stfe tested by 
ens by blocldng androgen production by the 
is only effective for a short period of time J 
Androgen independent md grow uncontrollably. ; 
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The presence 

regime is no longer effective 
progress of the disease, A & 
radiotherapy fre&tmentSw As a 
disease by currant treatment tfrat 
new therapeutic targets to provide 



cancer cell© means that this treatment 
and further intervention is required to control the 
mflar response is seen to chemotherapeutic and 
metastatic pro$tete cancer remains an incurable 
sgjes. There is therefore a continual need to identify 
nsw treatments for prostate cancer, 



effective 



A problem nt*&alying the 
identification of a population of 
the growth of a tumour. The 
therefore derived from a single c$i 
characterise those cells typos that 
Some have searched for the$e $o 



treatment of cancerous conditions is the 
setts itt a tumour that have the ability of sustaining 
evidence $uggests that tumours ate clonal and are 
However, there are few studies that identify and 
at£ responsible for maintaiiiing tumour cell growth, 
'cancer stem cells 3 '. 



dated 



15 WO03/050502 discloses a methfcd ,to selectively ewich breast tumour stem cells 
through the use of a xenograft -tncdel in which human breast cancer cells were grown 
in iximiiiiiocojiipromised mice. WO03/1 02215 describes the isolation of stem Cells 
and cancer stem cells by -virtue of the specific expression of a reporter gene that is 
regulated by J3 catenin that becomes actively expressed in a stem cell. TJS2Q03 1 1 9080 

20 describes a method for the i$oladoa Of tumour stem ceils from solid tumours. la 
WOO14O309 is described antibodies to an alleged prostate stem cell antige^ referred 
to as prostate stem cell antigen (?SCA) which is also described in US5 ? S56, 136, 
W099/14328 and WO9S/51805, eke* of which is incorporated by reference. 



25 We describe a method to selectively 



cells an culture to select & population. 

We have identified CD133, whicjh 
cells and developing spithelia as 
GD133 cells are restricted to the cbf 



enrich for prostate stem cells or prostate cancer 



stem cells that utilises the different adhesion to type I collagen and growth of stem 



of cells with prostate stem cell potential. 

ls expressed by pritintive haematopoietic stem 
further stem cell marker for prostate epithelia. 



i bl population (the receptor for type I collagen) 
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■and are located in the basal layei. 
point (Appendix; Fig. 1A> a 2 p 



Often at the "base of a budding region or branching 
u ^133^ cells exhibit two important attributes of 
epithelial stem cells: they posses^ a ibtigh in \ntr<? proliferative potential (Fig, IB) and 
can reconstitute prostatic-l&e a^raji in immunocompromised male nude mice Fig, 
1C). 

Prostate tumoiir stfejn Cells have hem directly isolated Scorn lymph node and prostate 
glands from a series of patient samples using the following markers: human epithelial 
antigen (HEA) ? CD44 (which is expressed by basal cells in the prostate; Liu et al. s 
1997), a 2| 8t w and CD 133, Moq hologically the cells range from fibroblastoid 
(express^ high levels of viraecfcra which is typical of transformed cells) or 
epithelial, and axe capable of producing progenitors associated with pcrostate 
epithelial differentiation (Fig. 2A). Suasion assays, using Matrigel-ccated filters 
luave detemined that ttnese cells iianre a suxtikr capacity to invade through Matrigel 
tfea&PC3M (a taghly metastatic stibltas of PC3 colls (Fig 2B). 

According to an aspect of the invention tfoare is provided a method for the isolation 



of prostate stem cells comprising 
express CD133 antigen. Preferably 
20 iutegrin. 



tjtXe selective eairictunent of prostate cells which 
said stem c$)ls also express high levels of a 2 pi 



la a preferred method of the icjv^tion said selective enrichment comprises the 
following steps: 

i) providing a cell pi^j^ration comprising prostate cells derived from 
prostate tissue; 

ii) providing cell oultiire conditions which allow the maintenance of said 
prostate cells in 01 to re aad the binding of said prostate cells to a 
collagen based mati ix . 

in) selecting said faoTXad c dls wherein Said cells express CD133 antigen. 

Li a preferred method of the invention said method includes the additional steps of: 
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it) 



express CD133 antigen in culture medium 
macrophage colotxy stimulating factor (GM- 
factor (SCF) and leukaemia inhibitory factor (LW); 



raltaing cells vMtjh 
comprising; granulocyte 
CSF), stem cell 
and 

passaging the sele<ke<i cells in (i) in a serum free medium. 



In & ibrther preferred embodiment of the invention said selected cells express 
epithelial antigen, preferably human epithelial antigen. 



10 Ei a yet further preferred niethoc 
antigen. 



In a preferred method of the 
cancerous piastate cells* 



of the invention said selected fcells express CD44 



nventiox* said prostate derived ti&stfce comprises 



15 



]ii a firrthej; preferred method of the invention S&id cancerous prostate cells are 
derived from malignant prostate dj^red tissue. 

In a preferred method of the invention said cancerous prostate cdls are derived from 
20 primary or metastatic lymph node i 



25 According to a further aspect of fie 
obtainable by the method according 



Jn a further preferred method of tjhe invention said collagen based matrix comprises 
collagen I. 



invention there is provided a prostate stem cell 
to the invention. 



In a preferred embodiment of the invention said cell is a prostate cancer slam cell. 



30 la a further preferred embodiment pf the invention said stem cell is a cloned ceil. 
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According to a futther aspect of 
stem cells wherem said cells 
prostate cancer stem cells. 



the invention there is provided a culture of prostate 
express CD 133 antigen, Preferably said cells are 



5 In a preferred embodiment of the invention said ce ]is express high levels of ctapt 
integrin, 

Ih a forthat preferred embodiment of the inventipn said cells express human 
epithelial antigen Preferably said cells express CD 44 antigen 

10 

In a yet jfarther preferred embodiment of the invention, said cells express CD133 
antigen, high levels of cfefii integral, human epithelial antigen afcd CD44 antigen. 

Prostate stem cells^ostats cancer stem cells are typically characterised by specific 
15 phsnoiypic characteristics, For sx&mple 3 cells with stem cell potential are able to 
divide in culture in an imdijafejreitiated state for multiple passages; ?ublo to form all 
the cell-types found in prostate and express gene markers of prostate stem 

cells and/or differentiated prostate cells. These characteristics are xnerely meant to he 
0tustra1ive of prostate stem cells and not mea&t to he restrictive. 

20 

According to a further aspect of Ihe invention fleets is provided a prostate stem cell 
preparation obtainable by the method according to the invention for nso as in a 
vaccine composition. 

25 It ^vill he apparent that the prostate stem cells selected by the method according to the 
invention have utility with respect to the selection of genes expressed in normal 
prostate stem cells and also cancerotis prostate stem cells. Antibodies generated to 
these expressed sequences are isg&foi since they represent potential targets for the 
development of vaccines which Aaajr be used prophylatically or therapeutically tp 

30 treat those with a predisposition to prostate cancer or are sufTering from cither 
primary prostate cancer ox fom secondary prostate cancer as a result of metastasis 
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According to a further aspect 



from a primary cancer, Antibodi bs generated will also have utility with respect to the 
diagnosis of prostate cancer. 

la a preferred embodiment of OjyB Invention said prostate stem cell is a cancerous 
5 ptostate stem cell. 



of the invention there is provided a vaccine 



composition comprising a prostate stein cell according to the invention* 



10 In a preferred, en&o&iment of tte i 
and/or a carrier. 



invention said composition includes and adjuvant 



An adjuvant is a substance or procedure that augments specific immune responses to 
antigens by medicating the activiy of immune cells. Examples of adjuvants inclfcde, 
by example only, Freuads adjuvait, mtframyl dipepiides., liposomes. A carrier is an 
immunogenic molecule 'which, when bound to a second molecule, augments immune 
responses to the latter. Some antigens are not intrinsically immunogenic yet maybe 
capable of generating antibody Jes^onses when associated with a foreign protein 
molecule such as keyhoie-limpat l^omocytoin or tetanus toxoid. Such antigens 
contain B-cell epitopes but no T cell epitopes. The protein moiety of such a 
conjugate (the 4i carrief 7 protein) provides T-cefl epitopes which stimulate helper T- 
cells that in turn stimulate antLgen.-sf}ecific B-ceHs to differentiate into plasma cells 
and produce antibody against th«i antigsn. Helper T-cells can also stimulate other 



imtntoe cells such as cytotoxic T 



25 generating cell-mediated immunity as well as antibodies. 



According to a further aspect 
immunise an animal comprising 
cell preparation according to the i 



cdls, and a eatrier can fulfil an analogous role in 



of the invention there i$ provided a method to 
a«!mii3istermg an effective amount of a prostate stem 
mv^ition. 
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A humanised antibody is produced by recombinant methods to combine the 
complementarity determitdtxg regions (CDRs) of an antibody wth both the constant 
(C) regions and the framework regions from the variable (V) region of a human 
antibody Chimeric antibodies are recombinant entibodie$ in which, all of the V- 
5 regions of a mouse or rat antibcjdy are combined with human antibody C-regions. 
Humanised antibodies are recombinant hybrid antibodies that fuse the 
complementarity det^mining regiofts from a, rodent antibody V-regioa with the 
framework regions from the human antibody V-regions. The C-regions from the 
hira&ti antibody are also used. The ecmplimentarity determining regions (CDRs) are 
the regions "witbixi the N-texminai domain, of both Hie heavy and light chain of the 
antibody to where the majority of tfre variation of the V-region is restricted- These 
regions form loops at the surface of the antibody molecule. These loops provide the 
binding surface between the antibody and antigen. 



animals 



Antibodies from non-human 
antibody and its removal from 
antibodies have reduced aatigenicjtty 
is a reduced amount of rodent (i. 
antibody, while the human antibody 
results in a weafcer immune response 
This is clearly desirable when uskji; 
diseases. Humanised antibodies anfs 
and are therefore thonght to be 



provoke an irnmmie respoa$e to the foreign 
the circulation. Both chimeric and hmnanised 
when injected to a human subject because there 
foreign) antibody within the tecombinaat hybrid 
regions do not ellicit an immune response. This 
and a decrease in the clearance of the antibody, 
.g therapeutic antibodies in the treatment of human 
designed to have less "foreign" antibody regions 
jiftmmogenic than chimeric antibodies. 



It is also possible to create single variable regions, so called single chain antibody 
variable region fragments (scFvs). If a hybridoma exists for a specific monoclonal 
antibody it is well within the knowledge of the skilled person to isolate acPvs from 
mSJMA extracted from said hybri ioma via RT PGR, Alternatively, phage display 
screening can be undertaken to identify clones expressing scFvs. Alternatively said 
30 fragments are "domain antibody fragments". Domain antibodies are the smallest 
bidding part of an antibody (approximately 13kDa), Examples of this technology is 
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disclosed in U36 ? 248, 516, US€ 
all incorporated by reference in 



f 291, 15S, US<S 9 127 ? 197 and EPG36S6S4 which are 
ft sir entirety. 



In a fiirther preferred embodta|eirt of the invention said antibodies are- opsonic 
5 antibodies. 



insoluble particles and activated 
the phagocytosis of the above 



Phagocytosis is mediated by macrophages and polymorphic leukocytes and involves 
the ingestion and digestion of m[crO-organism$ ? damaged or dead cells, cell debris, 

dotting factors. Opsonins are agents that facilitate 
:br£ign bodies. Opsonic antibodies arc therefore 
antibodies which provide the sam6 function. Examples of opsonins ate the Fc 
portion of an antibody or complitjaejit C3. Antibodies raised by imrnnnisation and in 

with antigen may bring about opsonisation via the 
antigen, or molecules in its immediate 



the form of an immune complex 
fixation of complement on 
microenvironme&t. 



According to a further aspect of the invention there is provided an antibody according 
to ih& invention for use as a phamaceuticaL 



20 According to a further aspect of 
composition comprising m antibody 



According to a further aspect of 
obtainable by the jndfcod aefcotding 



Preferably said T-lyrnphocytes are 



The komiros system is made up 
spe&fic antigens- B tynaphooytds 
through surface tomiinoglobulin 
antigens that are presented as 



the invention there is provided a pharmaceutical 
according to the invention, 



(bp invention there is provided A T4ymphocyte 
to the invention. 



T-helper lymphocytes, 



p^rt of lymphocytes which are able to recognise 
'5 recognise sixtigens in their native conformation 
receptors, and T lymphocytes recognise protein 
peptides along \vith self molecules known as jn&jor 
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*U* includes B ^ I T ' cells, 

"'"^gestoMUcanc^fe. f W * ,ofib °*. « to help 



15 



According to a Axthsr u» of m. ■ 

r * m testate stem cells eam«rfrf,. .& 
* Feeing a pr^paLfa, " ** «epa oi 

according to tto fc™^ M *° 5,ng at *■« one proatafe „, ^ 

J ^^^^^^conp.pa^on. 
bindtn, pattner on sain nudeic ai ^ ** "*« ° f Said — * « to a 



25 iii) 



piovidiag an output 



51 a Preferred method of ffe. 
stem cells. 



for tiie analysed data. 



said preparation comisrise* 

«*pns«, c&acer prostate 

ana cancer prostate stem cells. 
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comparison of the array signal 



a iizsi caut-cf prostate stem cell 



10 i) 



sample and a second, different caicerprostote stem cell sample. 
According to a rurthcr aspect J dp inv^on there is provided a memod for the 



15 



according to the invention; 

*) extracting nucleic i cid ^ SflM ^ 

By preparing a cDNAj 

nucleic acid; and 

* v ) ligating cDNA fbriU in (iii) ^ a vectw 



— - — 7 

from ribonucleic acid contained in said extracted 



20 



25 



30 



™1 T"" 11 r ^ a too1 * r ***** — - of 

agents effective at mhibitins the t, m |{wj j 

and.W* m *™*tmg tne Jfcoliferanon and metastasis of p Jos t ate eancer cells 

also to identify novel markers of 'prostate cell differentiation 
We discing h Wft - A • outBrennation and transformation. 
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invention are able to form 
is incorporated by reference in its 



prosizjte-iike acini as described in WO03/014334, which, 
entirety. 



According to an aspect of the invention, there is provided an in vitro method for the 
formation of prostate-like acini comprising: 

i) providing a sell cdtaufe vessel comprising: 

a) prostate stem cells fcecording to the invs&tion; 

b) a cell culture support matrix to which the celte in (a) can attach and 
proliferate; 

c) cell culture medium supplemented with serum, a stromal fraction and 
a ratio of the hormones oestrogen md dihydrotestostefrone, or Junctional derivatives 
Hhetftnf; and 

ii) providing conditions y&icii promote the growth and differentiation of 
said prostate derived cells in said vessel. 



According to a further aspect of tt 
the formation of vastnlarisedprcs 
i) 



ii) 



.e invention tfaete is provided an in vitro method for 
ate acini comprise the steps of: 
providing si cell culture vessel which includes: prostate-lite 
acini formed from prostate stem ceUs according to the 
invention that have been formed in a cell ctdture medium 
supplemented with serum, a stromal fraction, ond a ratio of 
oestrogen and. dihydrotestosterone, or Junctional derivatives 
thereof, a culture support matrix; and a cell culture 
medium winch-supports the growth of said prostate acini; aad 
addition of activated endothelial cells to said cell culture 
vessel wherein said endothelial cells proliferate md/or migrate 
to form bloqd vessel tubules in OX around said aemi, 



According to .an aspeot of the invention, there is provided an in vitro method for the 



30 formation of vascularised prostate 



i) providing a cell culture vessel which includes: 



ike acini comprising; 
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a) prostate stem cells and activated endothelial cells- 

b) a cell culture ^ort matrix to which the cells L (a) can attac h and 
proEferate; 

c) cell culture medium suppW^ wifh ^ a ^ 
a ratto of the hormones oestMgea ^ Qr 
derivatives thereof; and ' 

H) provide ^J* ^ pmmjJte tteg^^aa^^^ 
«d «. by *. ta^ of „U ^ ^ sa . d 



&i a preferred method of the 
cells are of human origin. 



rnvtotion 



said prostate epithelial Qe U s ^ en . dot3lel(al 



15 

My, examples of such a f , eI is a pflW dish; ^ ^ ^ ^ ^ 



multiwell culture dishes. 



: of the 



According to a further aspect 
20 obtainable by the method according 

Eu a preferred embodiment of tie 
genetically engineered prostate cells. 



invention there is provided a prostate-like acinus 
to the invention. 



invention said prostate-like acinus comprises 



25 



30 



«ch « ^ C8n Jhaa L W For e^ ]e , md „ iy Kay of 
irmrfatiori, pro-drug activating ernes 

monitor the , T transfer mto prostatic cells to 

monitor the efi&cacy Of pro-drugs as cvtotmrir * 

en as cytotoxic agents. A pro-drag activating gene 

? Which results in the production of protein capable 



refers to a gene the expression of 
of converting a non-therapeutic 



compound into a therapeutic compound, which 
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renders the cell susceptible to killing by external factors or causes a tosdo condition in 
the cell. 

An example of a prodrug activating geae is the cytosine deajmnase gene, Cytosine 
deaminase converts 5-fluorocytosine to 5-fluoxOtiracil, a potent antitumor agent. The 
5 lysis of the tenor cell provides i localized burst of cytosine deaminase capable of 
converting 5£C to 5FU at the localised point of the tumor resulting in the killing of 
many surrounding tumour cells. r "his results in the killing of a large number of tumor 
cells without the necessity of mfeeting these cells with a vector (the so-called 
bystander affect'*). Another m ample of a prodnig-activatiiig gene is thymidine 

10 kinase (TK) (see US5,63l ? 236 ard US 5 7 60l ? SlS) in which the cells expressing the 
TK gene product are susceptible to selective killing by the admtoi$totiori. of 
gancyclovir. This is merely meant to be illustrative of recomhi&ajit method? which 
could he used in combination with the cells according to the invention. Other 
examples may iocfads the transf^ction of tumour suppressor genes, (e.g. p53). The 

15 term tumour suppressor refers to a nucleotide sequence, the expression of which 
itx a target cell is capable of supposing the cancerous pheuotype and/or inducing 
apoptosis. 

According to a further aspect of tie Invention there is provided a method to identify 
20 agents capable of inhibiting the proliferation of cancerous prostatic cells comprising: 

i) providing culture conditions 'and at least one cancerous acinus according to 
the invention; 

ii) adding at least om agent tc be tested; and 

iii) monitoring the anti-proUfcrative activity of the ag^nt with respect to the cells 
25 comprising the cancerous acinus. 

According to a yet further aspeo: of the invention there is provided a method to 
identify agents capable of inhibiting the motility of cancerous prostatic cells 
comprising: 

30 i) providing culture conditions and at least one cancerous acinus according to 
the inversion; 
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ii) adding at least one agent 

iii) monitoring the 



tp be tested; and 
motility of] calls comprising the -cancer ou$ acinus. 



According to a further aspect of ihe invention there provided a method to identify 
markers of prostate cell differentiation comprising the steps: 

providing a prepfr&tfcm comprising prostate stem tells according to 
the invention; and 

ii) deteHnining £he expressioju of at least one gene the expression of which is 

of prostate cells. 



associated with, the differentiation 



According to a further aspect of f is invention there is provided a method to identify 
markers of prostate cell transforation 

i) providing a preparation comprising prostate stem cells according to the 
invention; and 

15 ii) determining the expression of at least one ge&e the expression of 

which is associated with the transformation of prostate cells. 

Methods used in the identification of cell difffersntiatiion markers and/or markers Of 
prostate cell transformation icchide immunogenic based techniques (eg using tfce 

20 cells &s complex itarniinogens to develop autiserato cell surface markers as described 
above and the like) nucleic acid based techniques (eg differential screeing using 
cDNA from normal and transformed acini), Also? it has been known for many years 
that tumour cells produce a number of tumour cell specific antigens, some of which 
ao& presented at the tumour cell surface, These ace generally referred to as tumour 

25 rejection antigens and are derived from larger polypeptides referred to as tumour 
rejection antigen precursors. Tumour rejection antigens are presented via HLA's to 
the immune system. The immime system tecognises these morales as foreign and 
naturally selects and destroy cells expressing th,e$e antigens, If a transformed cell 
escapes detection and becomes established a tumour develops. Vaccines have been 

3 0 developed based on dominant tumour rejection antigens to provide individuate with a 
preformed defence to the establislment of a tumour. The method according to the 
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invention provides a means to 
which will have utility with respect 
ovm immune system to dater the 



identify tumour rejection antigens and precursors 
to vaccine development to provoke the patients 
•t^blMiment of prostate tiunoiirs. 



Hgxtre 1; Verification of CD133 
parafifo section of prostatic acini 



AH embodiment of the invention will now be described by example Ojdy and with 
reference to the following Figures: 



as a stem cell market of prostatic epithelia: 1 A: A 
labelled with the nuclea* stain. DAPI (Bins) and 
anti-CD133 directly conjugated io PE (Red). IB: Basal cells ^vith the phenotype 
ac&t* /CD133 + have a higher colony forming efficiency (CFE) than cezjV^CDlSS"- 
(CFE) was Calculated as the mimhte: of colonies formed per number of selected cells 
x!00%, CFEs are expressed as ti e ratio of the control CFE- Results show means ± 
$,e,m of fbux experiments, Id Xenografts of preside acini formed by transplantation 
of a 2 Pi hi /CD133* basal cells staked with (A) Hematoxylin and Eosin, (B) 34/3E12, 
(C) anti-El 8, (D) anti-PAP (E) Antj^drogen receptor. Ear 40 pm; and 



ifhel; 



Figure 2: Characterisation of tumjour 
the prostate (LNMP). 2A- Tm»OTr 
differentiate in culture. 2EL Jhvasifrn 
and an immoitalised prostate epii 

Materials and Methods 
25 Genotype of isolated tumour stem cells 



c ste&f cells from a lymph node metastasis of 
cells selected wx the basis of a 2 fVCD133 
assay activity of LiStMP in comparison to PC3M 
ik cell line, PNTla. 



microsardlite 



Using a combination of 
cancer (Sp 10q I6p 7 Kg 
HEA" i, /CD44 4 -/a 2 Pi K /CDX33* 
characteristic of prostate tumours 
same patient. The analysis is 
paper and fluoresceptly labelled 



markers associated with sporadic prostate 
3) we Clan determine whether the isolated 
cells display loss of heterozygosity patterns 
4tx comparison to blood lymphocyte DNA from the 
earned out on a micorosampling of cultures with 3MM 
PC& primers (Macintosh et aL ? 1998), This will 
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enahte us to discriminate 
stem cells are indeed targets for 



between normal and cancer cells and determine whether 
ti kntforcning events. 



Froliffcrative, difyerentiatfve aitd nraKgnant potential of putative cancer stem 



10 



cells 

Distinct populations of tumour cells are isolated and their pi#hfera1ive 7 
difereatiative and malignant potential determined in vitro and in vivo. The foUtfwing 
populations <HEA + /CD44" Qmiml cells), HEA f /CD44 4 * (basal cm$)> 
HEA7CD44 + /a 2 (3 I lov 7CD133- (transit cells), HEA 4 /CD44Va 2 pi h VCD133 + (stem 
cells) are isolated and compared the unsorted tumour population. 

Colony forming efffciencv fCFEfc anchorage independent and anchorage 



15 



20 



The tttosfonning potential of oisti&et populations (as above) of cadger cells 
(anchorage independence) are measured by their ability to form colonies in soft agar. 
Individual colonies axe counted after 21 days using an inverted microscope. 
Comparisons are made of CFE and Colony size. 



Morphogenesis M gels of recoastStated basement membrana matrix 

We have detemiined the potential <?f tumour stem cells and their progenitors to 
undergo glandular moipho genes is in reconstituted basement membrane (&g. 

25 Matrigal), We have demonstrated that notmal basal cells can xmdexgo glandular 
morphogenesis whan grow in a collagen based matrix, (e.g. Matrigel) with stroma, 
in the presence of androgens. Spheroids are generated which are arclntectnrally and 
phenotypically similar to in vivo aiiw and are often branched aiveolar-and duet like 
(Lang- et al., 2001), In eoatrast cincpr cells often form krge aggregates of spln.dk- 

30 sh^ed cfells with no obvious organisation. Nonetheless a the shwtoss will often 
contain cells that show some degree of diifeeniiatioxi. tod can be compared to the 
original tumour. 

Invasion assays 
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The ability of these stem cells to migrate across M&trigd is determined "by the 
modified Boyden-chamber mefliid (Albini ei aL, I$S7). Migration rates "will be 
evaluated using time-lapse confocal microscopy, using cells labelled with EGFP. We 
have generated prostate epitheliim .expressing low levels of EGFP, Recombinant 
retrovirus based qu pLNCX-EGFP{2) generated will be used to infect cell 
populations md G418 resistant cotanies will be used in motility assays. The low 
levels of GFP expr ession will be i se& to track invasion and motility in real time. 



In vivo tcrnonrigenesis 

Tumour stem cells must possess te$y criteria ttot define normal stem cells: after 
transplantation they must proliferate, differentiate sdf-renew. To determine the 
ability of distinct tumour phmotypesi, to colonise in vivo, grafts of stem cells, transit 
cells, basal cells, Imiiaal cells w& u$isorted cells are introdiwsd into tJie prostates of 
6 to S week old tnale, immimocomptimised mice. The mice are treated hOimonalLy 
at the time of grafting by srabcutadeo$» implantation of sustained release testosterone 
pellets. The number of cells torn each populations, that successfully enDgraft and 
iaitiate tumour prolLSsratloxi is determined by varying the number of cells implanted. 
The self-renewal capacity of the district populations are detemined by transplanting 
serially into secondary recipients. 



Comparison of %ene expression ttrofites between cancer and nortnat stem cells 



Expression profiles are obtained fipm stean cells isolated from cancer containing and 
non-eaxicer tissue samples- An Afronetrix GsneCMp micffoari&y platform is used to 
assay the absolute gene expres&bn levels for each sample. To accomplish this, total 
RNA is extracted from purified a 2 | h** cells, As the cell yield is low it is necessary to 
use a linear amplification step to provide sufficient target fox hybridisation to the 
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arrays. The Afiymetrix small sainpib 
work well with lOOng cells) 
To date -we have used this techn ology 
total SNA extracted fiom selected 
our recently isolated prostate 



s labelling protocol has been demonstrated to 
"bint can be used for as little as 140ng total RNA. 

(Hu-Ui33A GeaieCMps) to profile amplified 
cell popixlations (including c^Pi**) derived from 
lymph node metastasis c£U line. 



i cancer 



Each sample is derived from a separate individual therefore, a substantial degree of 
variation in ge&e expression (both between cancer and non-cancer sampled and 
between samples wifbia the same, class) will be due to the uftderling genetic 
heterogeneity between, the individuate. As a result it is necessary to include a number 
of 'biological 9 replicates within each class of sample aad we typically use 6-10 
samples for each (i.e. up to 20 samples in total). 

Batch comparison analysis is used to .compare each cancer sample experiment to each 
of the non-caaxeer samples and subject the comparisons to three different statistical 
algorithms, based cm the Maw-Whitney test, non-parametric Wilcoxon rank test and 
self-otganising map cluster analysis, to detect differential expression. Fur£hennore 5 
we apply cluster analysis to look for groups of genes which behave differently from 
the norm. 
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Claims 

1 . A method for the isolation 
enrichment of prostate cells whicl l 



of prostate stem cells comprising the selective 
express CD133 antigen. 



2. A method according to Cl^tim 1 wherein said $t$m cells also express high 
levels of ot2pt integrity 

3. A method according to 31dm 1 or 2 wherein $aid selective enrichment 
10 comprises the following steps: 

i) providing a cell p^paration. comprising prostate cells derived from 
prostate tissue; 

ii) providing cell culture -conditions which allow the maintenance of said 
prostate cells in culture tod the binding of said prostate cells to a 

1 5 collagen based matrix; 

ili) selecting said hound cells whereis said cells express CD 133 antigen. 



4, A method according to Claim 3 wherein said method includes the additiosial 
steps of; 

i) cnituring cells 

comprising grannie 
CSF), stem cell 



20 i) cnituring cells whlchi express CD133 antigen in culture medium 

x:cy$e macrophage colony stimulating factor (GM- 
faW (SCF) and leukaemia inhibitory factor (LIF); 



ii) passaging the selectjed cells in (i) in a seram free medium. 

25 

5. A method according to any of Claims 1-4 wherein said selected cells express 
epithelial antigen. 

6. A method according to Claim 5 wherein said antigen is human epithelial 
30 antigen. 
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-6 wherein sgid selected cells express 



3 composes cancerous prostate cells. 



said prostate derived tissue 



* A method according to Cljim S wherein said , 

!■ tissue. 



derived fi-nm 1 cancerous prostate cells are 

u«nvea irom metastatic prostate dktf Ved tis 



10 10. A method; 



wording to aJto" 9 wherein said cells are derived from pri 



15 



and metastic prostate tumour 
matrix comprises collagen I, 



inmary i 



said collagen based 



12. A prostate stem cell obtaiiable by the 



20 1 ^ 1 ^^^' B ^^C^I2^^^ 
£U cancer stem cell. 



method according to a D y of Claims I- 



14- Aprostate stem cell accordLto Claim 



15. A cell culture of prostate st^an cells wherein 
25 antigeft, 



said cell is a prostate 

13 wherein said stem cell is cloned, 
said cells express CD 133 



30 IV- A culture 
Ct2j3i integrin. 



Wording to Cliim 16 wherein said cells 



express high levels of 
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18 A Culture according to dlajfn 16 or 17 wherein said cells express epithelial 
antigen. 

5 19. A culture according to cjladjfa 18 wherein said epithelial antigen is hmn&a 
epithelial antigm, 

20. A culture according to any of Claims 16-19 wherein cells express CD44 
antigen. 



10 



21. A culture according to Claiffl, 
higti levels of c^p i integaa, humah 



23, A preparation according 
cancerous prostate stem cells. 



16 wherein said cells express CD 133 antigen, 
epithelial antigen and CD44 antigen. 



22. A prostate stem cell preparation obtainable by the mdftod according to any of 
15 Claims 1-1 1 for as in a vaccina composition 

Claim 22 wherein said prostate stem cells are 



20 24, A vaccine composition comprising a prostate stem cell culture according to 
any of Claims 15-21. 

25. A composition according ijo Claim 24 wlwdn said composition includes an 

r 

adjuvant and/or a carrier, 

25 

26. A method to immunise sbi animal comprising adte^$tering an effective 
amount of a prostate stem cell culture according to any of Claims 15-21. 

27. A method according to plaim 26 wherein said cell culture comprises 
3 0 cancerous prostate stem cells, 
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28. A method awarding to Claim 26 of 27 wherein said animal is a human, \ 

29. A method according to Cliitxx 26 or 27 wherein said animal is a rodent. 
5 30. A method acc<?rding to Claim; 26 or 27 wherein said animal is a rabbit, goat or 



31. A method according to Ch ixa 26 or 27 ^herein said admat is a dog. 

10 32. An antibody obtainable by the method according to my of Claims 26-31. 

33. An antibody according to C >laixn 32 wherein said antibody is a monoclonal 
antibody or bmding fragment thereof 

15 34 An antibody according to Claim 32 or 33 for use as a pharmaceutical. 

35. A pbaxmaceutical composition comprising to antibody according to Claim 32 
or 33. 

20 36. A T4ymphocyte obtainable by the method according to any of Claims 26-3 1 . 

37, A T-lympiiocytes according to Claim 36 wherein said lymphocytes are T- 
helper lymphocytes. 



25 38. A method for idmtific^ti6n 
prostate stem cells comprising the 

i) providing a preparation 
to the invention; 

ii) extracting nucleic acid 
30 iii) contacting said extracted nucleic 



i6n of gene$ that show enhanced expression in 
utetffi of: 

comprising at least one prostata sism cell according 



from said 



id cell preparation; 
acid with a nucleic acid array; and 
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ii) converting the co! 
optionally; 

iii) providing tm output for the analysed data. 



40. A method according to C 
cancer prostate stem, cells, 



aim 38 or 39 wherein said preparation comprises 



15 41. A method according to any of Claims 38-40 wherein said method inclines a 
comparison of the array signal prodp^ed bebveen norma] and cancer prostate stem 
cells. 

42. A method according to of Claims 38-40 Wherein said method includes a 
20 comparison of the anay signal produced between a first cancer prostata stem cell 
sample and a second* different, cancer prostate stem cell sample. 

43 . A method for the preparation of a library comprising prostate specific gene 
expression products comprising fba steps: 
25 i) providing a preparation comprising at least one prostate stem cell 

according to any of Claims 12-14; 

ii) extracting nucleic abid froxn said cell preparation; 

iii) preparing a cDNA &om ribonucleic acid contained in said extracted 
nucleic acid; and 

30 iv) ligating cDJjIA formed in (iii) into a vector. 



iv) detecting a signal -which indicates the binding of said nucleic acid to a binding 
partner on said nucleic acid array. 

39. A method according to Clkim 33 wherein said method includes the additional 
5 feteps of; 

i) collating the signals) generated by the binding of said nucleic acid to 
said binding partner, ■ 

lated signal(s) into a data atialysable fotm; and 
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44. A method according to Claim 43 wherein said vector is a phage based vector. 



45. An in vitro mert&od for the 

i) providing a 

a) prostate 

b) a cell 
attach 

c) cell 

dihydj 

ii) providing 



formation of ptostale-like acini comprising: 
cell culture vessel composing; 
stem, cells according to any of Claims 12-14; 
cfejltuxe support matrix to which the ceJJs m (a) can 
and proliferate; 
culture medium supplemented with serum, a stromal 
S3<id a ratio of the hormones oestrogen and 
dihydrofestostctonej or functional derivatives thereof; and 
conditions which promote the growth and 
differentiate of said prostate derived cells in said vessel., 



46- A prostate-like acinus obtaiiuable by the method according to Claim 45. 



47. 
45. 



A cancerous prostate-Ulce apin&s obtainable by the method according to Claim 



48. A prostate-like acinus 
comprises genetically 



according to Cl&ita 46 or 47 wherein said acinus 
cells. 



engineered p restate 



49. A method to identify ad= 
25 cancerous prostatic cells comprising: 

i) providing culture 
according to Claim 

ii) adding at lea^t one ; 
Si) monitoring the anil 

30 the cells comprising! 



eii«s capable of inhibiting the proliferation of 



conditions and at least one cancerous acinus 
47 or 48; 

Seat to be tested; and 

•prOhferative activity of the agent with respect to 
cancerous acinus. 
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50. A method to identify agekcapabie of inhibiting the motilitv rf 
prostatic celfe Uprising: f * ° f oancer ™ s 

i) providing culture conditions and at least ^ 

st 0ae cancerous acinus 

accorfmg to Claim 47 or 48; 

ii) adding at least one L to b e tested; aud 

10 51. A method to identify marLs of Estate cell differ * 

steps: ffl«d*wiwtran comprising the 

Providing a J^arL oo^g prostate ^ ^ 
any of Claims 12-lk ^ d ^ to 

the eUion of at lea, one g ene * e n ^ rf 



i) 
ii) 



15 



52. 



20 



25 



A method to identify ma*L of prostate ceil transition 

of cL a p ^ n ~* ~ - - - 

winch * seated U the ^formation of prostate cell, 



*» formation of msutew prostate acini 



30 



53. An j« vzsf-o method fox 
comprising the steps of: 

0 Z^l: ~* « ~~ acini 

^ TTT * °° H ««- — - . - 
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ii) addition of activated endothelial colls to said cell culture vessel 
wherein said endot lelkl cells proliferate and/or migrate to form blood 
vessel tubules in of around said acini. 



54. An in vitro method for 
comprising: 



the fonttation of vascularized prostate-like acini 



i) 



culture 



cAfls 



providing a cell 

a) prostate stem 

b) a cell culture 
and proliferate; 

c) cell culture jftxedinin 
and a ratio of the hormonis 
derivatives thereof; and 
ii) providing conditions 

said prostate eprflielial cells ir. 
vascularisation of said acini by 
activated endothelial cells, 



vessel ^vhich includes: 
and activated endothelial cells; 
support matrix to which the cells in (a) cat* attach 



supplemented with, semm* a stromal fraction 
oestrogen and diliydrotestosterone, ox* functional 

which promote the growth and differentiation of 
said vessel to form prostate acini and the 
ifoe formation of blood vessel tubules from said 



55, A method according to ClMtri 53 or 54 wherein said prostate statu cells and 
endothelial cells are ofhtuman origSn. 
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We describe a method for the 
cancer stem cells which express 
isolated by the method and their u£e, 



Abstract 

isolation, of prostate stem cells, typically prostate 
Ct>l33 antigen; steta cells and cancer stem cells 
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LNMP 



PC3M 



Hgtiur* 2; Characterisslioji of tumour 
metastasis of tlie prostate (LNMP). 
a2Pi/CD133 differentiate in culture. 

comparison to PC3M md an immortalsed prostate epitfiey^l 



2B 



FNTia 



Una 



*stem ? cells from a lymph node 

38Aj Tumour cells selected on the basis of 
Invasion assay activity of LNMP in 
cell line, PNTla. 
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Rgore 1: Verification of 0&133 a« * «* 

section of prostatic acini I abel3ed ^H^"? ^^fP™^* epithelia: 1A. Awnffln 
conjugated * PE (Red). IB: B« , ^ (S H «*«D U3 dS^ 

forming (ci) S^^Sate? e iSf lypc ^^ISS^ave . S£2L V 

rf sul f sW ± s . ejn of four exp£il i ^ x P ress f « tfee ratio of the control CFE 

(C) ^ pjj ^ _ Lti^rfZ < A \^^xylin and Eosin, (B) 

v. ; *um androgen receptor. Ear 40 ji m . 



